Abstract Recently, coherent deeply virtual Compton scattering (DVCS) off 3 He nuclei has been proposed to access the neutron generalized parton distributions (GPDs). In Impulse Approximation (IA) studies, it has been shown, in particular, that the sum of the two leading twist, quark helicity conserving GPDs of 3 He, H and E, at low momentum transfer, is dominated by the neutron contribution, so that 3 He is very promising for the extraction of the neutron information. Nevertheless, such an extraction could be not trivial. A technique, able to take into account the nuclear effects included in the IA analysis in the extraction procedure, has been therefore developed. In this work, the IA calculation of the spin dependent GPDH of 3 He is presented for the first time. This quantity is found to be largely dominated, at low momentum transfer, by the neutron contribution, which could be extracted using arguments similar to the ones previously proposed for the other GPDs. The known forward limit of the IA calculation ofH, yielding the polarized parton distributions of 3 He, is correctly recovered. The knowledge of the GPDs H, E andH of 3 He will allow now the evaluation of the cross section asymmetries which are relevant for coherent DVCS off 3 He at Jefferson Lab kinematics, an important step towards the planning of possible experiments.
Initially introduced in Ref. [1] , Generalized Parton Distributions (GPDs), among other features, represent a crucial tool to shed light on the so called "Spin Crisis" problem. As a matter of fact, GPDs measurements will allow to access the parton total angular momentum [2] . By subtracting from the latter the helicity quark contribution, measured in other hard processes, the parton orbital angular momentum (OAM) could be then estimated.
Deeply Virtual Compton Scattering (DVCS), i.e. the reaction eH −→ e ′ H ′ γ when Q 2 ≫ M 2 (Q 2 = −q · q is the momentum transfer between the leptons e and e ′ , ∆ 2 the one between hadrons H and H ′ with momenta P and P ′ , and M is the nucleon mass), is considered the cleanest process to access GPDs. Another relevant kinematical variable is the so called skewedness, ξ = −∆ + /(P + + P ′ + ) 1 . Despite severe difficulties to extract GPDs from experiments, data for proton and nuclear targets are being analyzed, see, i.e., Refs. [3; 4] . The measurement of GPDs for nuclei could be crucial to distinguish between different models of nuclear medium modifications of the nucleon structure, an impossible task in the analysis of DIS experiments only (this discussion started in Ref. [5] the neutron measurement, which requires nuclear targets, is important because it permits, together with the proton one, a flavor decomposition of GPDs. In studying observables related to the neutron polarization, 3 He plays a special role, due to its spin structure (see, e.g., Refs. [6; 7] ). This is true in particular for GPDs. Indeed, among the light nuclei 3 He is the only one for which the quantitỹ G
e., the sum of its GPDs H q and E q , could be dominated by the neutron, being the isoscalar targets 2 H and 4 He not suitable to this aim, as it has been discussed in Ref. [8] . In the same papers it has been also shown to what extent this fact can be used to extract the neutron information.
The formal treatment of 3 He GPDs in Impulse Approximation (IA) can be found in Refs. [9] , where, for the GPD H of 3 He, H 
respectively. In the last two equations, x ′ and ξ ′ are the variables for the bound nucleon GPDs, p (p ′ = p + ∆) is its 4-momentum in the initial (final) state and, eventually, proper components appear of the spin dependent, one body off diagonal spectral function:
where S, S ′ (s, s ′ ) are the nuclear (nucleon) spin projections in the initial (final) state, respectively, and E = E min + E * R , being E * R the excitation energy of the full interacting two-body recoiling system. The main quantity appearing in the definition Eq. (3) is the intrinsic overlap integral
between the wave function of 3 He, Ψ S 3 , and the final state, described by two wave functions: i) the eigenfunction Ψ st t , with eigenvalue E = E min + E * R , of the state s t of the intrinsic Hamiltonian pertaining to the system of two interacting nucleons with relative momentum t, which can be either a bound or a scattering state, and ii) the plane wave representing the nucleon N in IA. For a numerical evaluation of Eqs. (1) and (2), the overlaps, Eq. (4), appearing in Eq. (3) and corresponding to the analysis presented in Ref. [10] in terms of AV18 [11] wave functions [12] , have been used. For the nucleonic GPDs, a simple model forG N,q M andH N q [13] , properly extended to evaluate also spin dependent GPDs (see Ref. [8] for details), has been used. It is worth noticing that Eq. (2) and the results of its numerical evaluation are presented here for the first time. Since there are no 3 He data available, it is possible to verify only a few general GPDs properties, i.e., the forward limit and the first moments. In particular the calculation of H 3 q (x, ∆ 2 , ξ) fulfills these constraints [9] . In theG 3,q M (x, ∆ 2 , ξ) case, since there is no observable forward limit for E 3 q (x, ∆ 2 , ξ), the only possible check is the first moment:
is the magnetic form factor (ff) of 3 He. The result obtained has been found to be in agreement with previous calculations (e.g. the one-body part of the AV18 calculation presented in Ref. [14] ) and, for the values of ∆ 2 which are relevant for the coherent process under investigation here, i.e., −∆ 2 ≤ 0.15 GeV 2 , our results compare well also with the data. Let us discuss now our calculation ofH 3 q , presented here for the first time. First of all, we checked that the forward limit of our expression, Eq. (2), reproduces formally and numerically the formalism obtained in Ref. [7] for polarized DIS off 3 He. On the other hand, the first moment ofH 3 q is related to the axial form factor of 3 He, an observable poorly known which does not permit therefore a consistency check. With the comfort of the fulfillment of the forward limit constraint we can now proceed to analyze the proton and neutron contributions to the 3 He observable. SinceH 3 q is measured using a polarized target, it should be dominated by the neutron contribution. Let us show now to what extent this feature is obtained and how, thanks to this observation, the neutron information can be extracted.
The results of the numerical evaluation of Eq. (2) are presented in Fig. 1 . In the forward limit, the neutron contribution strongly dominates the 3 He quantity, but increasing ∆ 2 the proton contribution grows up (see Fig. 1 , solid lines in both panels), in particular for the u flavor. It is therefore necessary to introduce a procedure to safely extract the neutron information from 3 He data. This can be done by observing that Eq. (2) can be written as
